A record of operative experience has always been a prerequisite for basic and higher surgical trainees. Although such records are usually examined during trainee assessments and hospital inspections, there has not hitherto been a systematic attempt to interrogate this data, which importantly reflects the day to day, "coalface" experience of trainees.
There is no published data on the operative experience of a UK or Irish orthopaedic trainee before specialist registration. There is a widespread belief that the number of operations performed during specialist training is decreasing. Factors such as reduction in junior doctors hours of work and diversion of work away from training centres have major effects on patterns of work.
The development of an elogbook has provided hard data on trainees' experience and permitted insights into the "in training operative experience" of trainees in trauma and orthopaedic practice in the United Kingdom and Ireland and allows detailed analysis of the performance of trainee, trainer, hospital and training programme at the click of a button.
Background
The project began in the Northern deanery in 1998 and was adopted as a collaborative ven Over several years a committed group of trainees and trainers tested several versions of the logbook leading to the current product. Responsibility for the project has passed to the BOA eLogbook Validation & Authorisation Committee (eVAC) and the current software was produced and is maintained by the Faculty of Health Informatics at the RCSEd.
Details of the elogbook
Current options for elogbook entry (Fig. 1 on a browser to surf the Internet (e.g. Internet Explorer or Netscape Navigator) and its most important advantage is that no software need be downloaded onto the user's computer. This module avoids software conflicts but relies on a live connection to the Internet with the information held on a remote computer, in this instance at the Royal College of Surgeons, Edinburgh.
A 'thick client' module is software loaded onto the user's computer by CD or Internet. It is faster because it uses only one computer and does not require a constant Internet con- How training in total hip replacements (THRs) was supervised, by seniority of trainee from years 1 to 6 -Trainee X is compared with the national mean for trainees in the same year in training (A, assisted only; S-TS, surgeon supervised by trainer scrubbed; S-TU, surgeon supervised by trainer unscrubbed; P, performed with no in-theatre supervision; T, trained by a colleague).
nection. The RCSEd 'thick client' eLogbook is uniquely designed to automatically synchronise with the 'thin client' module thus keeping both versions up to date. As more people get broadband connections at hospital and home, the 'thin' clients will be more advantageous but, at present, their use in isolation could exclude many users.
The suite of modules has eLogbook programmes for the Palm and Pocket PC versions of personal digital assistants (PDA). All the modules are compatible and any or all versions can be chosen. Procedure classification. After much debate, a system was devised to encompass the information needed by the United Kingdom and Irish SAC. Users can submit suggestions for unlisted procedures, which once ratified by the eVAC committee, appear seamlessly as the users' 'Synchronisation' button is next pressed. The great majority of users' suggestions have been incorporated already. Data protection. Because data which is defined as 'sensitive' or 'confidential' by the UK Data Protection Act 2 is collected in the logbook, each user must register with the data protection authorities as a 'data controller'. Although all logbooks are password-protected, users are responsible for the safekeeping of their data. The RCSEd server uses the same level of encryption security as bank web sites and the data is stored simultaneously on two servers which are regularly backed up off-site. Each user owns their data and collated information is administered by the eVAC committee. Information provided. The eLogbook gives information on levels of supervision ( Fig. 2 ) and training opportunities provided by specific trainers, hospitals and training programmes. This is stratified according to a trainee's seniority (Fig. 3) .
In order to compare training posts more accurately, a number of reference operations or operation groups have been established and trainees can thereby be compared with their peers. The example in Figures 2 and 3 shows total hip replacement (THR) and the numbers of training operations under each supervision code, thereby defining the use of available opportunities.
Such analysis allows comparison of a trainee's experience in a given time period or collection of procedures (e.g. hand, foot and ankle, spine) with the national average. Training opportunities offered by training programmes, hospitals or trainers can also be compared with national figures. Such comparisons display not only total numbers of procedures but also identify unused potential learning experiences.
Access to the reports is restricted to defined users. Trainees have access to their own and pooled national comparative data. Training programme directors can examine a local individual's performance and individual trainers and hospitals. The SAC chairman has access to all regions and all training departments. for analysis divided by category such as region, hospital, or trainer.
Progress
With regard to the level of supervision, a trainee must be present at the documented operations. Five levels of involvement are available (Table I ). The level of involvement is categorised as assisted or performed, with or without the trainer's presence. A trainee must have carried out at least 70% of the operation procedure in order to enter 'performed'. This ensures that a trainee performing a THR (implanting both the components) or TKR (implanting both the femoral and tibial components) must carry out the majority of the operation. Regions. Five regions were defined in order to assess the location of a training scheme with regards to operative experience (Table II) .
Results
By April 2005, 1509 users were registered on the website of whom 999 stated they were specialist registrars. A total of 906 of these were confirmed by their programme director as specialist registrars and this cohort forms the basis of the Table III shows a snap-shot of the current operative experience which United Kingdom and Irish trainees currently have. This shows the experience in each training year for the average trainee and represents operations performed by the trainee. Missed opportunities where the trainee was present but did not perform the surgery are also shown. Figures 2 and 3 represent the National Data and show the evolving level of supervision as trainees pass from years 1 to 6. Figure 2 demonstrates how a trainee compares with the mean national data with regard to operative experience of THR. A similar histogram could be produced comparing an individual trainee with peers in a hospital or within a deanery. Figure 3 shows the percentage of operations where the trainee performs the surgery. Table IV shows the number of procedures which a trainee can expect to perform and assist with during six years of training across the different regions.
Discussion
Although there is only a small difference in the number of trauma versus elective procedures during six years of Higher Surgical Training there is a striking difference in the percentage of procedures performed, 84% vs 57%. This could imply that trauma operations are easier, or that there is a different attitude to the hands-on supervision of trauma surgery.
Even with common elective operations, such as THR and TKR, up to half the potential training opportunities are missed and the trainee appears to be an assistant rather than a surgeon-in-training. It is questionable whether good training involves trainees repeatedly assisting their trainer doing the same operation, such as THR or TKR, 45 times, the current mean for all trainees in this study.
It is alarming that each trainee on average is performing less than ten THRs per year during their training. While the authors accept that a procedure classified as assisting could involve the trainee performing up to 70% of the operation, this is hardly enough practical exposure to the most common elective operations to reassure the public that the trainee will be competent at the end of their training.
The results in Figure 3 suggest a subtle evolving pattern of increasing trainee performance with regard to THR and TKR but not in hand or paediatric practice. Trauma surgery from the outset provides intensive experience which changes very little with seniority.
An impression of the effect of shortening higher surgical training which has been suggested by the Department of Health is gained from Table III . If training were to be shortened to four years at current training intensity, it would be to reduce the number of THRs and TKRs which were performed from 37 and 44 to 22 and 24, respectively, for the whole training programme. It would also reduce elective exposure by 39% and trauma by 28%.
There is no clear view of the minimum number of procedures a surgeon should perform before accreditation, nor how many operations a trainee should assist before they perform one. This is likely to vary according to the complexity of the procedure and the aptitude of the trainee. However, this is unlikely to explain the whole picture as trainees about to become consultants still perform less than half the THRs they attend. Our data suggest that, were thresholds to be set, a significantly greater number of trainee-performed operations could be achieved within current arrangements.
With shorter training it may be the time to stipulate the number of procedures a trainee should perform before completion of training. We have polled European orthopaedic associations and, of respondents, found Germany, Hungary, Norway, Spain and Switzerland already do this. Croatia, Ireland, the Netherlands, Sweden and the United Kingdom do not.
Examination of individual deanery performances indicates more variation than pooled regional data. With time, an 'operative profile' of each training post will be obtained, allowing programme directors to build equity into their programmes and address trainer weakness proactively. This more confidential aspect of the logbook is restricted to the SAC and individual programme directors.
The eLogbook can be a highly sensitive barometer of the training experience of UK and Irish trainees. This was highlighted by the recent identification of a 20% fall in trainee exposure to THR, 3 believed to be related to the European Working Time Directive. 4 With the United Kingdom Government set on re-organising postgraduate medical education through the Postgraduate Medical Education Training Board and shortening training times, it is imperative that missed training opportunities are minimised. Trainees towards the end of training should be ideally performing rather than assisting at most routine surgery and, where possible, offering supervised training to those at the very beginning of their surgical career. We believe this is not the case at present in the United Kingdom and that the present Department of Health initiatives are having a disturbing effort on training.
